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© Method for merging goods and apparatus therefor. 

© There is disclosed a method for merging goods which are stored on a plurality of storage lines, comprising 
the steps of continuously forming a unit of merging items comprising each amount of goods which are loaded 
generally over the entire length of each storage line, carrying out the goods from each of the storage lines after 
tiie unit of merging items have been stored on each storage line, storing the goods on each of the storage lines 
after the goods have been counted, and changing the speed of earring out goods from each storage line 
according to the sizes of the goods. An apparatus for carrying out the method is also disclosed 
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METHOD FOR MERGING GOODS AND APPARATUS THEREFOR 



BACKGROUND OF THE INVENTION 

(1 ) Field of the Invention 4 . 

5 

This invention relates to a method for merging goods and an apparatus for carrying out the method. 
Particularly, it relates to a method for merging goods and an apparatus therefor, wherein switching time loss * 
for merging goods is reduced and merging capacity is increased by. reducing the frequency of switching for 
merging goods, counting errors are reduced and merging capacity is increased by counting the goods 
ra before they are transferred on a storage line /line on which goods are temporarily stored before merged), 
and merging capacity (number of goods/time) is maintained generally in a constant level irrespective of the 
sizes of goods by setting a space between adjacent goods generally constant, the goods being conveyed 
after merged. 

rs 

(2) Description' of the Prior Art 

Conventional method for merging goods and an apparatus therefor are described, for example, in 
Japanese patent publication No. 58-23294, Japanese patent early laid-open publication No. 51-20358, 
20 Japanese patent early laid-open publication No. 51-151954, and Japanese patent early laid-open publication 
No. 59-69314, 

The above publications will now be briefly described. Japanese patent publication No. 58-23294 
discloses the art in which in order to obtain a good balancing of the arrangement of goods which are to be 
transferred to a main stream conveyor from various branch stream conveyors, the goods are carried out 

zs starting from those on a downstream side branch stream conveyor and ending to those on an upperstream 
side conveyor, and thereafter goods are carried out starting from those on an upperstream side branch 
stream conveyor and ending to those on a downstream side branch stream conveyor. 

Japanese patent early laid-open publication No. 51-20358 discloses the art in which the priority of 
carrying-out goods fue. r the order of goods to be carried out) is established according to instructions from a 

30 goods carry-out port, a conveying order of goods rows is established from such established priority 
regarding the carrying-out of goods and the loading state of a conveyor, and the goods are then forwarded 
on the conveyor through various goods inlet ports based on such established-conveying order of the goods 
rows. 

Japanese patent early laid-open publication No. 51-151954 discloses the art in which after it is detected 
35 that all goods merged on a main conveyor line have passed the merging point at the most downstream side 
waiting conveyor line of a plurality of waiting conveyor lines where goods to be conveyed are waiting, the 
succeeding goods are merged. 

. Japanese patent early laid-open publication No. 59-69314 discloses the art in which when a stopper 
opening-and-closing sequence of a subline is built in a memory unit provided with a subline number in the 
40 direction of a data iniet/putiet line and with a tact in the address direction, an area of the memory unit is 
diagonally allocated to form diagonal tacts, the diagonal tacts each necessarily including only a stopper 
open information "1 " of one subline, the stoppers of the remaining sublines all including a close information 
"0 n , in this way, the contents of open/close memory of a subline being arranged in the memory unit 
comprising a shift registor, etc., goods being transferred on a main line by opening or closing the stoppers 
45 which are each disposed at an outlet port of each subline according to the stopper open-and-close 

informations which are arranged as discribed previously. « 

However, the above-described conventional methods for merging goods and apparatuses therefor have 
the following problems. 

That is, in the above-described publications, in the case goods are in the front end portion of the 
so storage line for* merging goods or merging line, all goods or a predetermined quantity of goods on the 
strage line are carried out and merged in the predetermined order (carrying-out action is not necessarily 
started after goods have been filled the whole space on the storage line along its entire length). 
Accordingly, the frequency of switching action for merging is large, thus disabling to obtain a high merging 
capacity. 
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In Japanese patent publication No. 58-23294 and Japanese patent early laid-open publication No. 51- 
20358, since the goods are counted in the vicinity of the merging portion, the speed for conveying goods at 
the merging portion: is limited depending on the counting capacity. That is, If goods, which are being 
conveyed at a high speed, are to be counted, there often occur such counting errors as that same goods 
are counted twice or two goods are counted as one due to swaying (dancing). Irrthe case trie goods are to 
.be counted in the vicinity of the merging portion, incorrectly-counted goods are conveyed to the succeeding 
line via the merging conveyor line without, correcting the counting errors. "Therefore, in the case the 
succeeding line is, for example, a diverting line, there sometimes occur such instances that goods are 
forwarded to a wrong assembly/storage line, in Japanese early laid-open publication No. 51-151954 and 
Japanese early laid-open publication No. 59-69314, goods are carried out one by one (in the case goods 
are carried out one by one, the loss time for switching goods for merging is large). In. addition, there is no 
description nor suggestion that goods are counted. 

Furthermore, none of the above-described publications describe and/or suggest of the speed when 
goods are carried out from the storage line. Therefore, in the case goods having various sizes are conveyed 
at a constant carry-out speed, the conveying spaces between adjacent merged-goods become much 
irregular. Therefore, when goods must be supplied to the succeeding line with a more than predetermined 
space maintained between adjacent goods, the speed for carrying out goods must be set considering the 
smallest goods. The result is that when large goods are conveyed, a large space more than neccesary is 
formed between adjacent goods and high merging capacity is unobtainable. 

SUMMARY OF THE INVENTION 

Accordingly, a first object of the present invention is to provide a method for merging goods and an 
25 apparatus therefor, in which goods are efficiently and rapidly merged by reducing a time loss which is often 
taken place when a switching action for merging goods is performed, even in the case various kinds of 
goods having different sizes are merged. 

A second object of the present invention is to provide a method for merging goods and an apparatus 
therefor, in which goods are efficiently and rapidly merged by preventing a counting error for goods to be 
30 conveyed and merging the goods at a high speed. 

A third object of the present invention is to provide a method for merging goods and an apparatus 
therefor, in which goods are efficiently and rapidly merged by maintaining a generally constant space 
between adjacent goods which are being conveyed after merged. 

The above-mentioned 'first object of the present invention is achieved by providing a method for 
merging goods which are stored on a plurality of storage lines, comprising the steps of continuously 
forming a unit of merged goods comprising each amount of goods which are stored generally over the 
entire length of each storage line, and carrying out the goods from each of the storage lines after the unit of 
merged goods have been stored on each storage line. 

In order to carry out the method for achieving the first object of the present invention, there is provided 
an apparatus for merging goods which are stored on a plurality of storage lines, comprising a storage 
conveyor having a sufficient length for storing a predetermined number of goods forming a unit of merged 
goods and consecutively carried out. a carry-out conveyor for separately carrying out the goods one by one 
which are stored on the storage conveyor, a merging conveyor for carrying the carried-out goods and a 
control system for forming said unit of merged goods. 
45 The second object of the present invention is achieved by providing a method for merging goods which 
are stored on a plurality of storage lines, comprising the steps of storing the goods- on each of the storaoe 
lines after the goods have been counted. " 

In order to carry out the method for achieving the second object of the present invention there is 
provided an apparatus for merging goods which are stored in a plurality of storage lines, comprising a 
so counting apparatus for counting the goods, and a storage conveyor for temporarily storing the goods, the 
counting apparatus separating and counting the goods one by one. 

The third object of the present inveniton is achieved by providing a method for merging goods which 
are stored on a/plurality of storage lines, comprising the step of changing the speed of carrying out goods 
from each storage line according to the sizes of the goods. 

In order to carry out the method for achieving the third object of the present invention, there is provided 
an apparatus for merging goods which are stored on a plurality of storage lines, comprising a speed 
changing apparatus for changing the speed of carrying out goods to a storage conveyor from each storage 
line. y 
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BRIEF DESCRIPTION, OF THE DRAWINGS 

Still other objects; features and advantages of the present Invention will become readily apparent to 
those skilled in the- art from the following detailed description, taken in consideration of the accompanying 
drawings whereto : 

Rg. 1 is a block diagram showing one example of a physical distribution system to which one 
embodiment of a method for merging goods according to the present invention is applied ; 
Rg. 2 is a block diagram showing a control system thereof ; 

Rg. 3 is a flow chart showing the steps for preparing a controlling data for a sorting apparatus thereof 

» 

Rg. 4 (A) is a schematic plan view showing an important part of the sorting apparatus.; 

Rg. 4 (B) is a schematic sectional view taken along line A-A of Rg. 4 (A) ; 

Rg. 5 is a schematic sectional view showing, in principle, a state of goods loaded in a container ; 

Rg. 6 is a plan view schematically showing one embodiment of an apparatus for merging goods 
according to the present invention ; 

Rg. 7 (A> is a partly cut-away perspective view showing the important part of a storage conveyor 
thereof ; 

Rg. 7 (B) is a side view showing, in principle, the important part of the storage conveyor ; 
Rg. 8 (A) is a partly omitted generally plan view showing the carry-out conveyor thereof in detail ; 
Rg. 8 (B) Is a plan view schematically showing the carry-out conveyor and a merging conveyor 
thereof ; 

Fig. 9 (A) is a plan view showing a counting apparatus thereof ; 
Rg. 9 (B) Is a side view thereof ; 

Fig. 9 (C) is a schematic view for explaining the action thereof ; 

Rg. 10 (A) is a plan view showing another example of the counting apparatus ; 

Rg. to (B> is a side view thereof ; 

Rg. 10 (C) is a perspective view of an apparatus for checking the items of goods thereof ; 

Rg. W (0> fe a schematic view for explaining the action thereof ; 

Rg. 1 1 (A) is a plan view schematically showing one example of a sorting apparatus ; 

Rg. 11 (B) is a sectional view taken along line A-A of Rg. 11 (A) ; 

Rg. 11 (C) is a side view taken along line B-B of Rg. 11 (A) ; 

Rg. 12 (A) is a plan view showing an important part for explaining the action of a diverting conveyor 
thereof ; 

Rg. 12 (B) is a front view thereof ; 

Rg. 13 (A) is a plan view for explaining the action of a carrying-out apparatus thereof ; 
Rg. 13 (B) is a sectional view taken along line A-A of Rg. 13 (A) ; and 

Rg. 14 is a perspective view of an important part for explaining how a transfer and a stopper thereof 

act 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will now be described with reference to the accompanying drawings. 

Rg. 1 is a block diagram showing one example of a physical distribution system to which a method for 
merging goods according to the present invention is applied. In the figure, 101 denotes a picking line 
wherein goods are picked up by a picking apparatus as one lot of same item of goods based on a 
predetermined batch picking data. 102 denotes a storage line wherein goods conveyed from the picking line 
101 are temporarily stored and taken out as one lot of a predetermined amount of goods to be forwarded to 
a line to follow based on the batch picking data. 103 denotes a merging conveyor line wherein goods are 
arrived from each storage line 102 starting from the line on which a predetermined number of goods have 
been loaded to merge with goods from other lines based on the batch picking data. 104 denotes a diverting 
or sorting line wherein goods are divided and sorted into a plurality of groups based on the diverting data or 
sorting group data which have been prepared beforehand according to the predetermined dimensions for 
one assembly of goods. 105 denotes an assembly/storage line on which such diverted goods are 
temporarily stored. 106 denotes a carry-out line wherein the goods are carried out from each 
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assembly/storage line 105 in the unit of acontainer whan a container identification number (truck number).is 
specified. 107 denotes a loading conveyor line wherein the carried-out goods are transferred to the loading 
stations. 108 denotes loadings and T09 denotes deliveries. The whole system from the picking line 101 to 
the loading conveyor line 107 is automatically controlled by a computer. 
5 Fig. .2 denotes a block diagram showing one example of a control system which is controlled by a 
computer. This control system comprises a host computer (central processing unit) 201. a physical 
distribution control computer 202, a facilities control computer 203 and* a sorting system 204. 

The host computer (CPU) 201 controls the physical distribution system as a whole. For Example it 
prepares a schedule for delivery based on the data of received-orders, etc. and outputs the schedule to a 
to downstream physical distribution control computer 202. The physical distribution control computer 202 
determines groups of goods based on the delivery schedule, prepares diverting data and batch picking 
data, and outputs the data to the facilities control computer 203. The facilities control computer 203 
prepares the required control commands based on the diverting and batch picking data, and outputs them 
to the sorting system 204. The sorting system 204 controls the merging, diverting and carring-out of the 
rs goods with a sequencer. ^ 

The physical distribution control computer 202 in the control system prepares required data which will 
be described hereinafter, according to the flow chart of Rg. 3. The detail thereof will be described with 
reference to a case in which goods are divided in five groups or lots for loading on a container as shown in 
Fig. 4 Fig. 4 (A) is a schematic plan view showing an Important part of a sorting system which constitutes 
20 the physical distribution system of Rg. 1, and Rg. 4 (B) is a schematic sectional view taken along line A-A 
of Rg. 4 (A). In these figures, 301 denotes a container on which goods are to be loaded. 302 denotes a 
container loader, 303 denotes assembly/storage lines, and 304 denotes a diverting line The 
assembly/storage lines 303 and the diverting line 304 are provided in two layers. 303-1 denotes an 
assembly/storage line from which goods are now being carried to a container, and 303-2 denotes another 
assembly/storage line on which goods are now being sorted. In these figures, the goods are expressed by 
tiny square marks corresponding to the dimensions of the various goods. 
(Step S1).....A container volume is divided into a plurality of sections. 

In the examples of Rgs. 4<A) and 4(B), the volume of a container (body of a delivery truck) 301 is 
divided into six sections as denoted by (t). (2). (3), (4), (5), and (6). That is. as the container 301 is of the 
type having a door (a take-in/take-out door) at the rear side thereof, the volume of the container is 
longitudinally divided into six sections. As goods having a larger length and/or width should be placed under 
other goods to stabilize the load during delivery, the number f.nteger) of the sections is determined by 
dividing the length of the container by the length of a comparatively large good. In this embodiment, the 
moving direction of the container 301 is the same as the longitudinal direction of the goods However the 
as present invention is not necessarily limited to this. " ' 

(Step S2)_...Determina«on of a sum of good length for assembling and storing. 
The length of goods for assembly/storage is deliberately determined so that one assembly/storage line 
303 can substantially store the quantity of goods which can be contained in one section of the container 
Accordingly, as is shown in Rgs. 4(A) and 4(B). the goods which are stored on the assembly/storage fine 
*) 303 (1) are to be loaded in the section (t) of the container 301. Similarly, the goods which are stored on the 
assembly/storage lines 303 (2). (3). (4) and (5) are to be consecutively loaded in the sections (2) (3) (4) 
and (5) of the container 301. Because there are no goods which are to be loaded in the section (6) of the 
container 301 (goods are divided into five groups), the section (6) is left vacant. 

(Step S3) Generation of diverting data. 

« Suppose that goods are ordered by 15 stores for delivery as shown in table 1. In table 1 the 
alphabetical letters a through g denote items of goods which are arranged in the order of lengths as shown 
in Rgs. 4 (A) and 4 (B). As is apparent from table 1, the order fluctuates widely by items. 
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A: Order of loading goods in the container (Reverse 
to delivery order). 

To prepare dWerting goods assembling data, first, the destinations or stores are rearranged in the order 
of loading while the goods are arranged in the order of length. Then, based on the table 1 , for each store, 
from the first store or destination the quantity of an item of goods is multiplied with its length, and the 
resulting goods of each item are added to obtain the sum from the left to the right. When the sum almost 
reaches the length of one assembly/storage line, collection of data is suspended. The goods which have 
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been counted by then are grouped as one group, and attached with a line number (1) for the goods 
grouped. The diverting data are prepared so that the particular group should be diverted to and stored on 
the line (1). In the above table t, a total T45 pieces of goods for 15 stores or destinations are divided into 
five groups by taking into consideration the length of an assembly/storage line, volume of a container, 
deftvery efficiency, etc. That is, the group (T) which is divided into five Includes 29 pieces of goods in total; 
21 pes. forthe store No. 1, 8 pes. for the store No. 2, and 2 pes.- for the store No. 3. similarly, the group (Z* 
which is divided into five includes 27 pieces of goods in total; 1 pes. for the store No. 3, 21 pes. for the 
store No. 4 and 5 pes. for the store No. 5. Likewise, the group (3) which is divided into five includes 31 
pieces of goods in total; 6 pes. for the store No. 5, 5 pes. for the store No. 6, 13 pes. for the store No. 7, 
and 7 pes. for the store No. 8. Similarly, the group (4) which is divided into five includes 30 pieces of goods 
in total; 5 pes. for the store No. 8, 5 pes. for the store No. 9, 12 pes. for the store No. 10, and 8 pes. for the 
store No. 11. Likewise, the group (5> which is divided into five includes 28 pieces of goods in totaJ: 2 pes. 
for the store No. 11, 7 pes. for the store No. 12, 9 pes. for the store No. 13, 7 pes. for the store No. 14, and 
3 pes. for the store No. 15. The numbers of the five groups meet more or less the number of 30 pieces of 
goods. 

The order listed in the table 1 is determined according to the number of destinations and the order of 
delivery for each container (one truck) by the host computer (CPU) 201. 
(Step S4) Preparation of batch picking data. 

As described above, a plurality of goods are arranged or assembled for each container and almost all 
the assembly/storage lines 303 are allocated with goods which are divided in the unit of one container. The 
total of the goods are then regarded as the whole picking volume. In other words, the number of goods on 
the assembly/storage lines becomes a picking number, which is 3000 in the above table 1. The number of 
goods is summed for all the containers in the unit of items. Picking data are then prepared in such a 
manner as to pick up the goods in the order of lengths. 

As described in the above, the container 301 is loaded with the goods in a predetermined state, one 
example of which is shown in principle in Fig. 5. In Fig. 5, reference numeral 301' denotes a door of the 
container. 

The method according to the present invention offers the following advantages. 
That is, data on a plurality of (occasionally singular) destinations for delivery as well as the order of 
delivery are calculated for each container (each truck) by the host computer (CPU) 201 and thereafter the 
above-mentioned calculation is processed by the physical distribution control computer 202 to generate a 
batch picking data, and based on such generated batch picking data, goods are picked up in batch thereby 
to pick up goods for a plurality of containers simultaneously at higher efficiency compared to the prior art 
picking method which was limited to one container volume. 

Furthermore, the method according to present invention enables to store goods over the entire length of 
an assembly/storage line within the sectional volume of a container by determining the number of goods 
with the number of sections of the container. Therefore, compared to the prior art assembly/storage method 
which was limited to one store or destination, an excellent space efficiency can be obtained. In the example 
of the orders listed in table 1, as shown in Figs. 4(A) and 4(B), goods are arranged in the order of length of 
40 items of goods a, b, c, d, e, f , and g. 

According to the method of the present invention, goods are carried out from the assembly/storage line 
303 (1) to be sequentially loaded in the section (1) of the container 301. In this manner, the goods 
intended for the stores No. 1 and 2 and a part of those intended for the store No. 3 are piled up in the unit 
of items. However, this will not bother a distributor (driver) at all because when he opens the door of the 
container he will find the goods in good order only if he distributes the goods which are to be delivered to 
the store Nos. 1 to 3 in the order of the store No. 3, the store No. 2. and then the store No. 1. That is, It 
never happens that the goods which are required to be distributed first are placed behind those which are 
required to be distributed afterwards nor the goods which are required to be distributed afterwards are 
placed before those which are required to be distributed first. Therefore, the driver can take out the goods 
in the order as he faces when he opened the door of the container. This achieves substantially the same 
effect as the goods are loaded in accordance with the stores. As a result, the distirbutor can effeciently 
unload the gooo's. In addition, because the distributor can have other workers load the goods beforehand, 
he can deliver /the goods loaded in another container during that time. Thus, the distribution schedule for 
the distributor can be more effectively planned. 

Next, one example of an apparatus for merging goods according to the present invention which is 
applied to the above-described physical distribution system as well as one example of a sorting apparatus 
which is applied to the physical distribution system together with the apparatus for merging goods 
according to the present invention will be described. w 



20 



25 



30 



35 



45 



50 



7 



0 254.261 



Fig. 6 is a plan view schematically showing one embodiment of an apparatus for merging goods 
according to the present invention. In the figure, 1 denotes three sets of storage conveyors which constitute 
the storage line T02 of Rg: X On each of these storage conveyors t f the goods which were picked up 
based on the afore-described: batch picking data and temporarily storied are loaded one after another. A 

5 predetermined' amount of such loaded goods form a unit of terns whicfo are to- be succesively carried out 2 
denotes three sets of carry-out conveyors mounted on the carry^out end of each storage conveyor 1 and 
adapted to carry out the goods in the unit of a lot (as merging unit) but by separating the goods into 
individual goods. 3A and 3B denote merging conveyors which are disposed generally perpendicular to the 
carry-out conveyor 2 and adapted to convey the carried-out goods. The carry-out conveyors 2 and the 

to merging conveyors 3A and 3B. constitute the merging conveyor line 103 of Fig. 1 which is adapted to 
convey a predetermined amount of goods on each storage conveyor 1 in the unit of a merging lot to a line 
to follow. The merging conveyor 3B is disposed at angles passing through a floor pit FP provided on the 
floor as shown in Fig. 6 and; is adapted to transfer the goods to a switching conveyor-4 (see Rg. 11) which 
is disposed downstair, 

rs The various parts of an apparatus for merging goods according to one embodiment of the present 
invention will be described in detail. The storage conveyor 1 is constituted as an accumulation conveyor 
having an accumulation function and a singulation release function (a simultaneously carrying-out function). 
The storage conveyor 1 has a sufficient length (for example, 30 m) necessary for storing goods forming a 
unit of merging items which are to be consecutively carried out That is, the storage conveyor 1, as shown 

20 in Figs. 7(A) and 7(B), includes a plurality of carrier rollers 1A, a plurality of sensing rollers 1B each of 
which is provided for every required number of the carrier rollers 1 A, a pad chain 1C for rotating the carrier 
rollers 1A by contacting thereto, a lifting mechanism comprising a mechanical valve 1D, an air actuator 1E, 
etc. which are adapted to press the pad chain 1C against the carrier rollers 1 A and to separate the pad 
chain 1C from the carrier rollers 1A, and a driving apparatus (not shown) with a speed changer for driving 

25 the pad chain 1C. The conveyor 1 also includes an air circuit (not shown) bypassing the mechanical valve 
1d so that the goods can be released singulation and carried out simultaneously. The rear end portion 
(about 5 m long) of the storage conveyor t is not provided with the sensing roller nor the lifting mechanism. 
At the rear eno porfion of the storage conveyor T, the pacf chafrt tC is normally pressed against the carrier 
rollers 1A. Instead of the above-described accumulation conveyor, another type of conveyor as disclosed in 

aa- the Japanese patent publication No. 58-27167 may be employed. In Rg. 7(B), the goods is represented by 
a square mark on the carrier rollers 1. 

The carry-out conveyor 2 f as shown in Rg. 8fA>, rs a conveyor of the type, in which the goods are 
singulated and skewedly carried out The conveyor 2 comprises belt feeders 2A and 2B, and a skewed 
merging conveyor 2C arranged in series with the belt feeders 2A and 2B. The skewed merging conveyor 

35 2C includes driven skewed wheels 2d and free rollers 2E. The belt feeder 2B and the skewed merging 
conveyor 20 are driven at a higher speed than the belt feeder 2A. Instead of the skewed merging conveyor 
2C, a curve conveyor may be employed. In Rg. 8(B), PH3 and PH4 denote photo-swiched adapted to 
detect the completion of the carry-out of the goods. 

The merging conveyor 3A in the merging apparatus comprises a roller conveyor, and the merging 

40 conveyor 3B comprises a belt conveyor. These merging conveyors 3A and 3B are driven at the same 
speed as the skewed merging conveyor 2C. 

In Rg. 6, 31 denotes a carrier storage conveyor which is adapted to convey and temporarily store the 
goods which were picked up. The carrier storage conveyor 31 comprises an accumulation conveyor similar 
to the storage conveyor 1. This carrier storage conveyor 3t is not necessarily required to have the function 

45 to release sigulation and carry out goods simultaneously. 

In Rg. 6, 32 denotes a goods counting apparatus. As shown in Rgs. 9(A) and 9(B), the goods counting 
apparatus 32 comprises belt conveyors 32A and 32B, and photo-switches PH1 and PH2. Because the belt 
conveyor 32A is driven at a higher speed than the carrier storage conveyor 31 and the belt conveyor 32B is 
driven at a higher speed than the belt conveyor 32A, the goods which are being conveyed can be 

so singulated and counted by the photo-switches PH1 and PH2. The belt conveyors 32A and 32B are driven 
by a motor with a brake (not shown), respectively. 

As the counting apparatus 32, such an apparatus as shown in Rg. 10 may be used. The counting 
apparatus 32 of;Rg. 10 is constituted in the same manner as the embodiment of Rg. 9 except that the 
former is provided with an item checking apparatus 32C for checking the item of goods generally at the 

55 same time when the goods are counted. The item checking apparatus 32C comprises a gate type frame 
including photo-switches PH5 and PH6 on both lower ends thereof, and a power cylinder for lifting the gate 
type frame. The power cylinder includes an encoder. One side wall of the gate type frame is provided with 
a dog 32C for two limit switches (not shown) for detecting the limit position of the lifting movement of the 
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gate type frame. Instead of the photo-switches PH5 and PH6, there may be employed such apparatuses as 
an outer configuration detecting apparatus for detecting the outer configuration by means of a pattern 
recognition, etc., a height detecting apparatus by means of supersonic wave etc. a length detecting 
apparatus by means of shading time of a photo-switch,.an Item detecting apparatus using a bar code, and a 
weight detecting apparatus by means of load cell, etc. 

Fig. 11(A) is a plan view schematically showing one example of a goods .sorting .apparatus which 
constitutes the physical- distribution system together with the apparatus for merging goods according to the 
present invention. Rg. 11(B) is a sectional view taken along line A-A of Fig. 11(A), and Fig. 11(C) is a side 
view taken along line B-B of Rg. 11(A). The goods sorting apparatus of this example is disposed downstair 
of the goods merging apparatus of the present invention, in these figures, 4 denotes a switching conveyor 
As shown In Rg. 11(B). the right end of the switching conveyor 4 moves up and down to convey goods to 
either carrier conveyor 5 or 15, the carrier conveyors 5 and 15 being horizontally disposed in vertically 
parallel relation or in two layers. When viewed from above as in the case with Rg. 11(A), of those conveyors 
in two layers, the ones in the tower layer cannot be seen. Therefore, the conveyors in the lower layer are 
denoted by the same reference numerals to those for the conveyors in the upper layers but the reference 
numerals denoting the conveyors in the lower layer are placed in parentheses and shown in the vicinity of 
the conesponding reference numerals without parentheses. 

In Figs. 11(A) through 11(C), 6 and 16 denote index feeders for providing a predetermined space 
between adjacent goods which have been conveyed on the carrier conveyors 5 and 15 via the switching 
conveyor 4. 7 and 17 denote diverting conveyors which constitute the diverting or sorting line 104 of Rg 1 
including a diverting apparatus. The diverting conveyors 7 and 17 are adapted to divert goods based on the 
diverting or sorting group data into a plurality of lead-in conveyors 8 and 18 which are disposed generally 
perpendicular to the diverting conveyors 7 and 17. 9 and 19 denote inclined roller conveyors which 
constitute the assembly/storage line 105 of Fig. 1. The inclined roller conveyors 9 and 1*9 are adapted to 
allow the goods, which have been transferred by the lead-in conveyors 8 and 18,^p adxance by their own 
gravity on the slope to be assembled and stored. " ~ ~ ~ * - - - 

10 and 20 denote carry-out apparatuses which constitute the carry-out line 106 of Rg. 1. In the carry- 
out apparatuses 10 and 20. when a container identification number (truck number) is specified, the stopper 
means is released to carry out goods in the unit of container each line (see Rgs. 13(A) and 13(B)). 11 and 
21 denote carrier conveyors which constitute the carry-out line 106 of Rg. 1 together with the carry-out 
apparatuses 10 and 20. The carrier conveyors 11 and 21 are adapted to convey the goods which have been 
earned out by the carry-out apparatuses 10 and 20 to a loading station for a container. 12 and 22 denote 
transfer feeders, and 13 and 23 denote stoppers. The goods which have been transferred to the loading 
station for a container are further transferred to a loading conveyor 14 (which corresponds to the container 
loader 302 of Rg. 4), which constitutes the conveyor line 107 of Rg. 1, by the transfer feeders 12 and 22 
and the stoppers 13 and 23. Between the upper carrier conveyor 11 and loading conveyor 14, a switching 
chute 14A is disposed as shown in Rg. 11(C) in a manner when the goods are carried out from the upper 
earner conveyor 11, the chute 14A is lowered to be connected and when goods are carried out from the 
lower conveyor 21, the chute 14A is raised to be disconnected at the position shown by broken lines. The 
40 goods are transferred from the loading conveyor 14 to the container 301 by workers. 

In Rg. 11(A), the overflow lines 26 and 27 shown in the left side is adapted to store goods which cannot 
be diverted as no diverting data are supplied. 

Next, one embodiment of a method for merging goods according to the present invention which is 
carried out using the apparatus for merging goods according to the present invention shown in Rqs 6 
46 through 10 will be described. ' 
The goods which have been picked up based on the afore-described batch picking data by the picking 
equipment (not shown) disposed at the upperstream of the carrier storage conveyor 31 are conveyed to the 
counting apparatus 32 by the carrier storage conveyor 31. In the case the goods are loaded on the storage 
conveyor 1 (the carring-out of the goods on the storage conveyor 1 has not been completed yet) because 
the belt conveyors 32A and 32B of the counting apparatus 32 are being stopped when the first goods 
arnves at the counting apparatus 32, such goods are stored ori the carrier storage conveyor 31 without any 
space between adjacent goods. When the carring-out of the goods on the storage conveyor 1 has been 
completed, the .belt conveyors 32A and 32B are driven, and the goods on the carrier storage conveyor 31 
are stored on the storage conveyor 1 while being counted by the photo-switches PH1 and PH2. in the case 
goods are not loaded on the storage conveyor 1, because the belt conveyors 32A and 32B are driven when 
goods arrive at the counting apparatus 32, the goods are stored on the storage conveyor 1 while beina 
counted by the counting apparatus 32. 
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Since the belt conveyors 32A and 32B of the counting apparatus 32 are driven at the speed as shown 
in table 2, the goods can be srngulated and counted: by the photo-swrthches PH1 and PH2. That is, as 
shown in Fig. 9(C), when the photo-switches PH1 and: PH2 are shaded in the order of A, B, and C, they 
count as "one piece- of goods has passed". The counted goads are conveyed to and stored "on the storage 
s. conveyor 1 . When a predetermined number of goods have passed (counted) based on the batch picking 
data and the photo-switches PH1 and PH2 became the state in which light can enter, the belt conveyors 
32A and 32B are stopped and the next succeeding goods are stored on the carrier storage conveyor 31 . 



70 


Talbe 


.2 




Item of Conveyors 


Conveying Speed 


TO 


Carrier Storage Conveyor 31 


20m/min. 




Belt Conveyor 32A 


25 




Belt Conveyor 32B 


40 


20 
25 


Storage Conveyor 1 


When storing : 
33.8 

When earring out : 
21.2/25.2/28.4/33.8 




Belt Feeder 2A 


35 




Belt Feeder 2B 


50 


30 


Skewed Merging Conveyor 2C 


50 




Merging Conveyor 3A 


50 


35 


Merging Conveyor 3B 


50 



In the case the method is carried out using a counting apparatus 32 including an item checking 
apparatus 32C as shown in Fig. 10, the goods are counted and almost simultaneously checked with the 
item thereof by , moving the photo-switches PH5 and PH6 to predetermined heights (for example, with 
reference to the height of goods as shown in Fig. 10(D), the photo-switch PH5 is moved to a position lower 
than the reference height by about 5 mm, while the photo-switch PH6 is moved to a position higher than the 
reference height by about 15 mm) based on the batch picking data including such data such as the order of 
conveying goods, number of conveying goods, and outer dimension of the goods. That is, the power 
cylinder is detected with the lifting amount by means of counting a pulse of the encoder and is stopped 
when the detected result conforms to the outer dimension of the goods based on the batch picking data. In 
this embodiment the power cylinder is stopped when the detected result conforms to a command signal 
showing the height of the goods. With the power cylinder controlled in the manner as described, when 
goods are brought to the position of the photo-switch PH1 and when the photo-switch 1 is shaded, the 
system is normal if the photo-switch PH5 is shaded and the photo-switch PH6 can allow light to enter. 
Therefore, the goods are counted by the photo-switches PH1 and PH2 and conveyed to the storage 
conveyor 1. When something abnormal with the items is detected by the photo-switches PH5 and PH6, the 
belt conveyors 3?A and 32B are stopped. In other words, the goods which are being conveyed are counted 
and almost at the same time the counted value is checked whether it conforms to the outer dimensions of 
the goods with reference to the conveying goods data, and as a result, when they are detected as "not 
conformed", the belt conveyors 32A and 32B are stopped. When the counting of a certain item has been 
completed, the photo-switches PH5 and PH6 are fitted to the height of the following goods by the power 
cylinder. If the next following goods arrives before the lifting has been completed to shade the photo-switch 
PH1, the belt conveyors 32A and 32B are immediately stopped. After the lifting has been completed, the 



10 



0 254 261 



JO 



15 



20 



25 



30 



35 



40 



45 



SO 



56 



belt conveyors 32A and 32B are driven again. In the above description, all goods are checked with the Item 
However, onlythe first and last goods of each group of the goods which are flowing in succession may be 
checked with generally the same result as in the case where ail of the goods are checked. Therefore in the 
case another item checking apparatus having a comparatively low processing capacity for calculation etc 
is used instead of the photo-switches PH5 and PH6, all of the goods are not necessarily checked. When the 
goods which have passed the counting apparatus 32 reach the storage conveyor 1, they are stored thereon 
without leaving any space between adjacent goods since the carry-out conveyor 2 is stopped The storing is 
completed when the goods have been stored generally over the entire length of the storage conveyor 1 i e 
when a unit of merging items comprising a predetermined number of goods have been formed on the 
storage conveyor 1. In this case. the completion of the storage of the goods means that based on the data 
on the storage length from the batch picking data, the time required for storing the goods including the first 
goods to the last goods without any space between adjacent goods after the last goods have passed the 
photo-switch PH2 (i.e., after the photo-switch PH2 returned to its position for allowing light to enter) was 
counted by a controlling apparatus (not shown), the last goods passed the photo-switch PH2, and the said 
time has passed, i.e., all goods have been stored without any space between adjacent goods The belt 
feeders 2A and 2B are driven when the last goods is counted. The belt feeders 2A and 2B are stopped 
when the first good arrives at the photo-switch PH3. In this way. the goods are now ready to be carried out 

In this embod.ment. when batch picking data in the step S4 Is prepared, the whole container portion is 
totaled for each item, and goods are picked up in the order of length thereof, and goods are sectioned for 
each amount whenever the goods have been loaded generally over the entire length of the storaoe 

n nrJ.^ f ° rrn ,«f ""k * m8r0in9 itemS ' Theref0re • ° ne unit of mer 9 in 9 tems U8ual| y comprisesa 
plurality of items, although there is a case where the unit of items comprises only one item. Bacause the 

unit of merging items usually comprises a plurality of items, the switching frequency for merging becomes 
less compared with the case where goods are merged for each unit of items. Thus, a time loss for switching 
can be reduced. As a result, a merging capacity can be increased without increasing the conveying speed 
of goods when the goods are merged. a 

Whenever a predetermined number of goods forming a unit of herns are stored on the storage conveyor 
1, they are carried out in the order of completion of the storage. The storage conveyor 1 is changable in 
speed in four stages and suitably changed its carrying-out speed according to the dimensions of the goods 

. !l SPe ^ V ' " fe . diVided int ° ,0Ur S9Cti0ns in *" 9°° ds conveying direction according to the various 
lengths of toe goods, i.e., less than 330mm. from 330mm to 390mm. from 390mm to 530mm, and 530mm 
or more. The goods carrying-out speeds become 21.2m/min., 25.5m/min... 28.4m/min., and 33.8m/min 
corresponding to each section of the goods. By changing the carry-out speed of the goods in this way the 
space between adjacent goods which are being carried out can be arranged generally constant irrespective 
of the dimensions of the goods. Accordingly, the number of the goods which are carried out for a unit time 
can be made generally constant. When the goods stored on the storage conveyor 1 are in the range of a 
plurality of sections, the carrying-out speed is changed according to the section including the smaller 
goodsjtowever. as already described with respect to step S4. since the goods are conveyed in the order 
of length, the goods are usually included in a section within the dimensions of one good. Before the carry- 
out conveyor 2 starts the carrying-out of the goods to the merging conveyor 3A, the storage conveyor t is 
changed in the predetermined speed based on the batch picking data. Upon starting of the carry-out 
conveyor 2, the goods on the storage conveyor 1 are consecutively carried out (all goods are simulta- 
neously advanced using the singulation release function) on the carry-out conveyor 2 without any space 
between adjacent goods. The goods are singulated. accelerated and carried out on the merging conveyor 
3A by the carry-out conveyor 2 In this case, the goods are skewed by the skewed merging conveyor 2C 
and earned out on the merging conveyor 3A. By simultaneously carrying out the goods on the storage 
conveyor T as described, unevenness of the carry-out pitch of the goods can be made small, when the 
carrying-out of the goods on the storage conveyor 1 has been completed, the storage conveyor 1 is 
changed into the maximum speed of 33.8m/min. (the speed remains unchanged if the carrying-out is 
performed at this speed) to be ready for storing the next following goods. The completion of the carrying- 
out of the goods is known by determing that the photo-switch PH4 corresponding to the carrying-out 
storage conveyor T is in the state where light is allowed to enter therein when the photo-switch PH3 is in 
the state where fight is allowecf to enter therein for two seconds continuously. 

In order to prevent the goods from being collided against one another when the goods are carried out 
from the succeeding; storage donveyor 1 after the carrying-out of the goods from one storage conveyor 1 
nas been completed; the starting time of the carrying-out of the goods is adequately controlled That is 
when the carrying-out of the gpods from the starage conveyor 1 to be merged to the downstream side of 
the merging aniveyar- 3ft has been completed and the carrying-out of the goods from the storage conveyor 
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1 to be merged to the upperstream side of the merging conveyor 3A is started, the next following carrying- 
out is started at the same time the carrying-out has been completed (when the photo-switch PH3 is in the 
state where- light is allowed to enter therein for two seconds continuously, the other photo-switch PH4 is in 
the state where light is allowed: to enter therein). When the carrying-out of the goods from the storage 

a: conveyor t to be merged to the upperstream side of the merging conveyor 3A has been compfeted and the 
carrying-out of trie gaodis from the storage conveyor 1 to be merged to the downstream side of the merging 
conveyor 3A is started, the next following carrying-out is started when the photo-switch PH4 corresponding 
.to the storage conveyor 1 from which the goods are carried out next becomes the state where light is 
allowed to enter therein after a predetermined time (the time required for carrying out goods to each the 

10 photo-switch PH4 corresponding to the storage from which the goods are carried out next) has passed after 
the carrying-out had been completed. Therefore, in this embodiment, the required time from the completion 
of the carrying-out of goods to the start of the carrying-out of the next following goods becomes as shown 
in table 3 listed hereunder. 



TB 


Table 3 


20 


The order of switching 
for merging 


Time from the completion of 
carry-out to start of the 
next following carry-out 




When switching from down- 
stream side to uppersteam 
side - 


2 seconds 


25 


Whec.js^itching from upper- 
stream sfde ^o downstream 
side 


2 seconds + 1.2 seconds = 
3.2 seconds 


32 


When switching from upper- 
trean* side to downstream 
side by two pieces 


2 seconds + 2.4 seconds = 
4.4 seconds 



The merging conveyor 3A is 5Qm/min., and if the 
arranging pitch of the storage conveyor 1 is lm, since 
it takes 1.2 seconds for a goods to be conveyed for lm 
and 2.4 seconds for a goods to be conveyed for 2m, the 
required time becomes as stated above. 



40 

Next the sorting of goods or moving operation by means of the sorting apparatus will be described and 
at the same time the sorting apparatus will be described in detail. 

Rgs. 12(A) and 12(B) are illustrations for explaining the action of diverting conveyors 7 and (17), 
wherein Rg. 12(A) is a plan view and Rg. 12(B) is a front view. In Rgs. 12(A) and 12 (B), a plurality of 
45. conveyors 7A transfer goods (not shown) in the direction as shown by an arrow a. In predetermined 
positions between adjacent conveyor belts 7A, a puraiity of skewed wheels 7B are provided each with the 
rotary shaft 7C disposed at predetermined angles with respect to the advancing axis of the conveyor belt 
7A. The rotary shaft 7C is supported by a bracket 7D so that the skewed wheel 7B can rotate freely. The 
bracket 7D is supported by a pop-up device 7E through an arm 7F. One set of the diverting conveyors 7 
so and (17) are provided to each of the plurality of lead-in conveyors 8 and (18) shown in Rg. 11(A). 

According to the commands from the afore-mentioned diverting data, the diverting conveyors 7 and 
(17) for the required lead-in conveyors 8 and (18) move goods in the direction as shown by an arrow c and 
transfer the same to a lead-in conveyor (not shown), because the dkewed wheels are pushed up, by the 
pop-up divice 7E, in the direction as shown by an arrow b and brought to the positions shown by the 
55 broken lines in Rg. 12(B). 

Rgs. 13(A) and 13(B) are illustrations for explaining the action of the carry-out apparatuses 10 (20) of 
Rg. 11 adapted to carry out goods which are stored on the assembly/storage line 105 of Rg. 1, wherein 
Rg. 13(A) is a plan view and Rg. 13(B) is a sectional view taken along the line A-A of Rg. 13(A). 
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to Rg. t3(H)» gnads urrahown are self-advanced on the free rollers tOA in the direction as shown by an 
arrow d. However, the goads are normally stopped from advancing because a lever tOE is positioned in the 
generally vertical direction to push up a frame 1QC by a carry-out cylinder 10D and therefore a stopper 10B 
and a plurality of lifting: channels TOF are kept at positions above the top surface of each free roller 10A. 

s When -a predetermined' signal is input, the cylinder 10D causes the lever 10E to turn in the direction as 
shown by an arrow e. -As a result, because the frame 10C is caused to turn about a shaft 10G in- the 
direction as shown by:an arrow f, the stopper 10B and the lifting channels 10F are lowered than the top 
surface of each free roller 10A. Due to the foregoing, the goods unshown resume the self-advance and are 
transferred to the carrier conveyors 11 (21) by a drive wheel 10H. 

to Fig. 14 is an illustration for explaining the action of the transfer feeders 12 and (22) and the stoppers 13 
and (23) of Rg. tt which are adapted to transfer goods (shown by one dot chain lines), which have been 
installed on the carrier conveyors 1 1 and (21 ) to be transferred in the direction as shown by an arrow g, 
onto the loading conveyor 14 (in the case of an upper loading conveyor 14, the goods are transferred 
thereon through a switching chute) of Rg. 11 which is disposed in the direction as shown by an arrow h. 

rs When the goods are not transferred, as the transfer cylinder 12B and the stopper cylinder t3B are not 
actuated, the upper ends of a plurality of wheels 1 2D on a frame 12C and the upper end of a stopper plate 
13A are brought to be lower than the top surfaces of drive rollers 12A. Therefore, the goods passing over 
the wheels 12D and stopper plate 13A are advanced in the direciton as shown by an arrow g. When a 
signal for transferring the goods is input, since a transfer cylinder 12B and a stopper cylinder 13B are 

20 actuated in the cirecitons as shown by arrows j and k, respectively, to push up the wheels 12D and the 
stopper plate 13A and bring them to the positions shown by the broken lines, the goods are transferred in 
the direction as shown by an arrow h. 

The features and advantages of the above-described embodiments of the method for merging goods 
according to the present invention as well as the above-described embodiments of the apparatus for 

25 merging goods according to the present invention are as follows : 

0) A unit of items is formed by each group of goods which are loaded generally over the entire length 
of a storage line. After the lot of goods forming one unit of items have been stored on the storage line, the 
goods are merged, in addition, because the unit of merging items is made large by making the storage line 
comparatively large and one unit of merging items usually comprises different items of goods, the 

30 frequency for switching for merging is less compared with the case where goods are merged as one unit of 
same item of goods, thus enabling to reduce a time loss for switching. 

For example, in the case 3000 pieces of goods (average length : 0.4 m) in total comprising 500 different 
items of goods are merged in turn using three pieces of storage line having a 30 m length, the time loss for 
switching is 112 seconds (switching times are 40) in total as shown in table 3, whereas in the case the 

35 switching is performed for each item of goods, the time loss for switching becomes 1400 seconds 
(switching times are 500) in total. Therefore, in the case 3000 pieces of goods are merged in one hour 
(3600 seconds), the time loss ratios for switching become 3% and 39%, respectively. 

Accordingly, in the above-described embodiments, the merging capacity can be increased without 
increasing the conveying speed of goods when the goods are merged. 

40 (li) Because goods are stored on a storage line after the goods were counted, the goods can be 
counted comparatively slowly, thus enabling to reduce counting errors. 

For example, in the case 3000 pieces of goods are merged in turn in one hour using three pieces of 
storage line, the goods can be counted as slowly as about 1000 pcsVhr and carried out and merged at the 
speed of 3000 pcsThr., whereas in the case a counting apparatus is located in the vicinity of the merging 

45 portion, the goods must be counted as fast as 3000 pcsThr., thus often resulting in counting errors. 

Accordingly, in the above-described embodiments, the counting errors can be reduced, goods can be 
chased correctly, and goods can be merged at a high speed without decreasing the merging speed. 

(iii) Because the conveying speed of goods can be changed in speed accouding to the sizes of the 
goods when the goods are carried out from a storage line, a conveying space between adjacent goods after 

so merged can be maintained generally constant. 

If the carrying-out speed of goods is maintained constant, the conveying speed of the goods after 
merged becomes, as follows : 
P = L + C 

where : P is a conveying pitch, L is the size (length) of goods, and C is a space between adjacent goods. 

55 
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Accordingly, the conveying: pitch P is changed due to the size L of goods (C is a variable which varies 
in proportion to the size L of the goods). In this case, if the space C between adjacent goods exceeds the 
sorting capacity of a diverting conveyor for diverting the merged goods r a conveying space" controlling 
means must be.provided: before the diverting conveyor, thus complicating the physical distribution system 
5 -as a whole. 

In the above-described embodiment since the goods can be merged with a constant space maintained 
between adjacent goods according to the capacity of the diverting conveyor, the sorting capacity of the 
diverting conveyor can always be manifested. 

(iv) In goods .are checked with the item generally at the same time the goods are counted, picking 
70 errors of the goods by a picking apparatus and slipping of items due to counting errors can be detected 
and data can be corrected before the goods are merged or sorted, thus preventing many sorting errors to 
occur. 

Accordingly,, in the above-described embodiments, chasing errors of goods can almost totally be 
eliminated. 

ts Although a method for merging goods and an apparatus therefor according to the present invention has 
been described in the form of embodiments, the present invention is not limited to these. For example, the 
storage line 102 is not necessarily required three pieces. 

Although the storage line 102 is disposed above and the assembly/storage line 105 is disposed 
thereunder, these lines may be disposed at a same level. 
20 As described in the foregoing, according to a method for merging goods and an apparatus therefor of 
the present invention, even in the case various items of goods are merged, a time loss which occurs when 
the switching for merging is performed can be reduced, thereby to merge the goods efficiently and rapidly. 

Furthermore, according to a method for merging goods and an apparatus therefor of the present 
invention, goods can be merged at a high speed without counting errors to occur, thereby to merge the 
25 goods efficiently and rapidly. 

In addition, according to a method for merging goods and an apparatus therefor of the present 
invention, even in the case various items of goods are merged, a conveying space between adjacent goods 
after merged can be maintain generally constant, thereby to merge the goods efficiently and rapidly. 

30 

Claims 

1. A method for merging goods which are stored on a plurality of storage lines, comprising the steps of 
continuously forming a unit of merging items comprising each amount of goods which are loaded generally 

35 over the entire length of each storage line, and earring out said goods from each of said storage lines after 
said unit of merging items have been stored on each storage line. 

2. A method for merging goods as claimed in claim 1 , wherein said unit of merging items are carried 
out in the order of a completion of storage of goods on each storage line. 

3. An apparatus for merging goods which are stored on a plurality of storage lines, comprising a storage 
40 conveyor having a sufficient length for storing a predetermined number of goods forming a unit of merging 

items and continuously carried out, a carry-out conveyor for separately carrying out the goods one by one 
which are stored on said storage conveyor, a merging conveyor for carrying the carried-out goods, and a 
control system for forming said unit of merging items. 

4. An apparatus for merging goods as claimed in claim 3, wherein said storage conveyor is an 
45 accumulation conveyor having both accumulation function and simultaneously carrying-out function. 

5. A method for merging goods which are stored on a plurality of storage lines, comprising the step of 
storing the goods on each of said storage lines after the goods have been counted. 

6. A method for merging goods as claimed in claim 5, wherein said goods are carried out from said 
storage line after a predetermined number of goods have been stored on said storage line. 

so 7. An apparatus for merging goods which are stored in. a plurality of storage lines, comprising a 

counting apparatus for counting the goods, and a storage conveyor for temporarily storing the counted 

goods, said counting apparatus separating and counting the goods one by one. 

8. An apparatus for merging goods as claimed in claim 7, wherein said storage conveyor is an 

accumulation conveyor having both accumulation function and simultaneously carrying out function. 
55 9. A method for merging goods which are stored on a plurality of storage lines, comprising the step of 

changing the speed of carrying out goods from each storage line according to the sizes of the goods. 



14 



0 254 2S1 



10. A method for merging goods as claimed in claim 8, -wherein said carrying-out speed of goods is 
changed so that the conveying pitch of goods after merged wilt be generally constant irrespective of the 
sizes of the goods. 

11. An apparatus for merging goods which are stored on a plurality of storage I4nes r comprising a speed 
5 changing apparatus for changing the speed of carrying out goods to a storage conveyor from each storage 

line. 

12. An apparatus for merging goods as claimed in claim 11, wherein said storage conveyor is an 
accumulation conveyor having both accumulation function and simultaneously carrying out function. 

13. An apparatus for merging goods as claimed in claim 12, wherein said storage conveyor is provided 
to on a carrying-out end thereof with a carrying-out conveyor adapted to carry out goods which are stored on 

said storage conveyor. 
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